mB^mmfff (j p) & ^ ^ & ^ (a) 



#112003-77122 
(P2003 -77122A) 
(43)4aiB ¥«15^3^140(2OO3.3.14) 



(51) Into.' 
G I 1 B 5/738 
5/65 
5/73 
5/84 
5/851 



F I r-m*(^) 

GllB 5/738 5 D0 0 6 

5/^ 5 D 1 1 2 

5/73 

5/84 Z 
5/851 

aaa^t Mm^ m^tosi? ol (± 7 m> 





mS2O0l -264517(P2001 -264517} 


m)ttlHA 


000008234 












¥jS13#8H31B (2001.8.31) 




i^iim/ii«n«;ii«$KeaiSrB i # i # 






























<msms 


























100077481 



















(54) [5iSi»(0«!»l ilii[«^£iUi^KCAe<Z>$Si;^ 



(57) CSil^j] 

S8ttTlt)g©T«:. Bd^CxSe::* (fee) ©^S«JS*W 




[iS^2) B?rie#^?»ttTfl!!®*i. Ti. Re. R 
u. O s ®l,>-rn*i<D^. */cB. Ti. Re. R 

(*. 

(it*^3] Sirffif-FJi*i. Cu. Au, Pd. P 
t. I r©C»-r*a*iCD^. Cu. Au. Pd. Pt. 

<ifcN i ei4^tf^t?*SCi*#®-r«>i8 

Nb. Mo> Ta. W<Di^rM^(D^mi^ 
m. */c«. Nb. Mo. Ta. W<D'>iy<D'J>tj:< ti> 

»^3i4 «:ia*g©«iefia[»iasii«(*. 

iiiSl»Slia^(4:. 

(000 1 ] 
[0002] 

fi^fia^ia^iiz-ctt. itc. ^mm^m <hc 
p ) «>oc o c r ^^^g@iei«««^s#$ n-c«} 
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ifimmicmm. ( c fsifimmdcmf ) i & •& j: ^ tcfesE 

[0003] -:^r. S^ia^eii«i*©iSSfiiSS<l:«: 

^8-2 5 5 342#4^-^B«FilF^5. 6 7 9. 4 

7 3-^lfflS^«:j:S«^*5*-S, if'y^-^'y-WStm 

20 X\i>i>, 

[0 0 0 4] cn6©frS©«><br. 

<t*SjEyB$nTt,>4. 9iX.\t. IEEE Trans., Mag., Vbl. 3 
6,2393C2000)<C». R u «:TifiH 1 1/ . i^9-a^-flt 

jg^fcoC o P t C r 0^^^att®«:«RRL/cgti[8S 

i9#ti9< «^©(cm\ fiSttJa'Srfltj$-r%i@@t£i©cM 

S^t^i43&i|6l±-r -5 i 3 n-CCi 4. 
30 [ 0 0 0 5 ] 

[»W3&SJBi5fcL<t^i-rSSiS] LtSpL. ^i^itCfftl 
tcifv^:x^-^mSiM^m<^i'^i>tcibK.{,t. Ru 

T*®©)g;i*4 0 n mgaja±t-r-&!e:>ii3!u*-s. 

[0006] fiB^Sie©T»(C«cGStti[rT)l«: 

laifC. '-^f Kgp«:^i-r-588f!t©li<S!tt*«**. 

♦5»9).5 2)iainasiiB^ji»**iiiS3nt:c>**s. c© 

«fji©eSlsB^i$f4:«iKIB»lSe[{i:-re%:ii>(c». fiS^ 
2 0nm*?>tr»«-e-nfclTir4Ci*J:itS^i>J 

[0007] S/c. ©cfiSttMfTll^rSW^jrt^^jSi UA: 
Siiia;^ h igjlS©gl.-igA>e 4> R u T«kJl©KJl*S< T 

[0008] C<D^ '} tmWiCm^XtSi^irL 

[0009] 



(3) 
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[0 0 10] cc-c. y^-*^-s6f4ii©iteaiBifii«) 10 

fflKD/c^CC. ^ffiattTifeSf*. A:^SIg^« (hep) 

*•), 1$K:. Ti. Re. Ru. Os©t>m*>©^ 

JS. S/c«. Ti. Re. Ru. O s ^<D^i>/j:< i 

C 0 0 1 1 ] */c. K®«. Ti6B©teSi3r6l«I®l 
©fcfeCC. M'DSC^ (fee) ©<gS«3S=S:W-r^^ 
$/cK^-C*SC<i:3!)«'i5>St?*0. #tC. Cu. A 
u. Pd. Pt. I r©t,»-rtl*>©^. Cu. Au. 
Pd. Pt. I r©^1&©i!>^C< i4» ia©7eS*$tf 20 
il>ft< ttN i eSr^tf^-r** 

[0012] 893^2 {Ciatt©^«. I 
{ce«80^?B«C*Jir>-C. itrgE^^B8ttTJM*s. T i . R 
e. Ru. Os©i,>m/P©^w *fc«. Ti. R 
e. Ru. Os©^%©i!>*< t*> l«©7C*«:^tf^ 

e> * c t =&!^ i r -s. 

[00 13] fS*i3{CKiS©^?a». W*3ii 
x«2«cie«E©^«:*jc>r. striBJ^- K®*i. Cu, 

Au. Pd. Pt. I r©t>-rn3&J©^. Cu. A 30 

u. Pd. Pt. I r©^^©:l>ft< t«> 1 

^. ii»a:< tfeN i i F e i«:$t?^-C*-S 

[0 0 14] */t. sfjjaS4«:BBtE©3%?a». g»«^ 
1. 2X«3«CiaK©^K:*st,»-C. Mias^- HJSi* 

fmm^m^. ^)sx»^©flijt*s, f*'C^2::^s 
4. 

[0015] C©ti^. #BBttiBfSj$lJffl]Jl». b c cite 40 
Sfliji©. Nb. Mo> Ta. W©t»-rn*»©#ffiEtt^ 
S. Nb. Mo. Ta. W©^%©^^c<i4> 

l«©7c3R*Stf^^att^-C**Ci*sS*Ot>. * 
/c. N i P-?3C o Z r <£t-©T*Jl'7 T;^«jS4<>o« 

[00 16] j^y):. 811^5 (ceBis©^». nimA 

ielS©^Hgtc*5t>-C. fIia#»f4E|S]$ijaijg;&^fiS;-r-5. 
^X»^**. Nb. Mo. Ta. W©l,>-rn3>>©#f 
BBEtt^. Nb. Mo. Ta. W©5l&©^«c 

< & i> 1 moTcsii^'^tsfm&.'^^hit so 
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(00 17) ^*S6{Cffii£©^«. St«311 

7)S 5 k»m«'M:£ig©^^«:43i»-c . lir£^^fiSttS(^ 

[00181 a*a7 tciB*R©^»i. 1 
[0019] 

[^?B©Sltfi©}^JS] «T. Hffi*#«ao-c*«^©w 
m.msmmm<D i ©iifi&«^©^jg^3i^-r 4/cit>©ia 

■C. #HH4«(*1±«:. l/-FJ13<t. ^f?attT«Ui4 

i. fiaEtt®5RC;f«S]g67isC©JB«:S@?n-C*J»5. 

[ 0 0 2 0 ] 02(2. 3is:%IS©Sii:fiS^B@li(4:©flb© 

sl^feWl©«3S=S:sttl«■r-5/c^^)©^■c. #ef4S(*i± 
4. 

[002 1 ] #^{ilt£S{4: 1 <i: l/-C». a^©fiS^§^$S 
«c©S(*<i: UTfflti^ni. N i v^iMUItA 1 

Officii C t3!»« nJtlr * •) . m^OMWfi^Um^^ 
«. jJ<U*-;J<*-h. sl<y*U7^>. *©f6©::^-7 

[0 02 2lfiat±®5». C>*>i9>*i'-5-»^-«tta 
[ 0 0 2 3 ] C ©<fc ^ «:«3S©fiaf4Ji 5 «. ^^«. 

[0024] ?iiaai4*gji*»ai8r «/c«&©*t»4t l-c© 

$0IKt*!}#{C{Ji&:ti75i. C o P t ^^^sSf * n 
«c. i^Jfilf*^'rX©fi«CC». CoPtm^CCC 
r. Ni. Ta©'5%©^'5:< lS©7C^48SJ)n-r 
4Ci*sa*0t>. Etc. 3c3e«ci'^-»7-«Ji*^ 
^TS/cfeJClJ. Cr. Co. Si. Al. Ti. T 
a. Hf. Z r©^^©^i>«c< ifel«©7cJ&tP6nc4 

[0025] «SBg6 {C«. m«. *-jJ<>*i{*t 
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(0026} #^SaE14TttJ»4B. A*«1B^« ( h c 

Ti. Re. Ru. O s ©C>m*>0#R. T 

i. Re. Ru. O sCD^^<D^J>i&< tfc ia©7C*% 

[ 0 0 2 7 ] i'- FS 3«. S'C^3j[:& (fee) fea^ 10 
Ji©^*A:»^-C**Ci*J!i5®r*»). C 
u. Au. Pd. Pt. I T <D\,>-rin.ti^(D^m, Cu. 
Au. Pd. Pt. I r(D^%(D^^< it> ia®7C^ 
*$tf^. iJ>tt<i4>NitFe t «:«tf^ 

[0028] fee m^m<J>U~- YM 3 ^^KUtiSft 

^(111) ^MCCWi^jrSi^tcjiSElfijL 
SCi. J^-KSS© (111) BffirnJU/cifeatft 

(002) ffi*i®EKW{Cffirfi]bg< 

[ 0 0 2 9 1 C © J: ^ «:M^l^l4^©#NB^Tifiil 4 

S©fiSt$S5©^i@^«>. -e© (0 0 2 ) S;&sigffi 

{ciRT(ciBi^L/rfiSSLg<tto. msm^icmxfcm 
[0 030] ccr. t^--Ymz^mmri>^^ti, 

"C. Cu. Au. Pd. Pt. I r ©t^-fn^i©^. 30 

Cu. Au. Pd. Pt. \ Toy^iooypii<ti>\m 

©TC^^r^tf^^. ^i^nc <<i:feNiiFe<i:«: 

^t?^*jlS?U. 3&>-3>. #fiai4T«l@4 4«sK-r6« 
»4<!:L/-C. Ti. Re. Ru. Os©t,»m*»©^. 
S/c». Ti. Re. Ru. O s ©5 ^©ii>fe< i 1 1 

e©7c^*^tf^4^»?T.5 c i <b-rntf . K® 

3<!:#R»14T«!®4i©ra©«T«^«SS. 

i^etiTiftJi A:tif^=.^ =7 --mm 5 i ©ra©t&^si 

[003 1 ] K®3©JSJlli. ^ffiS&TtaJl 

4©ISSiH[Sl$lJta)©/c*tC, 3nmtU±. $f*L<«5 

>- Vm 3 ©T3l!(c39;(:f /cMji© 2 SSiSfiS^BH^i^ 

i 1/ C »fcJ{>. l^fiKttTiS® 4 ©ItSElSlWai** "I 

[003 2] *fc. ^^SIttT»®4©l^«, y^-* 
^-fiatt®5©ieSiBrSlf«fflI©/c«&«:. 2nmJy±. » 
$L<»5nm£U:<i:-rac£;^S$0C>. !^(C. Sit SO 
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hfi«©a.^.. scf. 2)isie?a^si{ei»-c©sa 
t4M<!:i5c?ai4srr®<h«rja^w4fc«>«:tt. ^ara 

[0033] ^c*J. 2®aiS!a^iEMi!ffi(*©f^«:*fc 

-:»r«, mmmnm^t c c«g©N i f eecjai*^ 

^•C«teS-r4*>. X« f c c«jg©N i F e»»i4^ 

L. cn?.©N i F e©cfia[tt^#]g«ri^- FJ13 
•rctccj:*). ^^iSfiTiS®4©^SElfiJ©l®*tf^C 

SmWftiStlltt. #Niai4T«!!M4©)§Jl«cfflS-r4!E!St 
tJScO. #^fiattT«!sJ14©IS;i4»<^4Ci-C. 3 6 
(c^iif &4$i4©safi^iiBSi«fi{*%fm-r S c <b**-c* 

[0034] ^^mmimmmm 2 ». (^^c^ilt^ ( b c 

«Ji*Wr4->- F»3©*SSt4Ji«. (Ill) iBtciB 

[0035] C©J:^J5:ja*». b c c<gSfl»j§«rfc^ 
*miL-C. Nb. Mo. Ta. W©t,>r*l*'©#a8tt 

Nb. Mo. Ta. W©5^©iJ>!&:<t 

*fc. N i P-*>CoZ r&^©T*JU7rX«tJS 

[0 03 6] #f«BEttia6j*(l«|!®2©JgJ?». 
FIB3©i@^r^^fai©:^i«>(c. 3nml£(±. $7$t/< 

[ 0 0 3 7 ] H 1 x«a2 «:^ufc«jg©SiSjasvieSik 

mwit. fie3^ia«s»«»©s?jsxs-csffl s nrt > 
d<i;*-.i<*-F-^>^';*U7^>^©:?"^;^9^f 

[003 8] «T«:2f:^BJ®:a{*e«jrj:|gSg««lK:-5t,»-Cltt 

A:«>©04«:3asr-r. *^©gg«cn6«ci®5esns 

[00 3 9] immmi] mmfmstifcTiivij-^^^ 
-F«« (3. 5" &^m\i.m^tu-c 

r^:5^)E5mTo r rT^C. Mil 5 n m©P t S--- F® 
cntCj^C^-r. Ru#j»ttT*ail*. Ar 
//;^ffi5mTo r rTr. ^0^2 0 nm©fSEB'Cfifi 



Bote, S6{C. S i 0,=& 1 Omo 1 ^^JJnUfcCo 
Cr„Pt„;S'-y^» h*fflt»v Ar;<;;^ff5mTo r 

vi>m(CJ:')mmo. *©±«:. On m<D;«7-jK 

[ 0 0 4 0 ] @ 3 ». fmm<oi^^^[^mxmMtfTm 

(ommit*). wmK.it. hcp^*«-r-5CoCr 
p t eatt®© ( 0 0 2 ) M-c^ffiL/cp -V ^^i'*-:/ 

AO ,,®ffi*J/h3(,»«<!r. C o C r P t SBEttJBfflrtt?© 
(002) ffiErSji4*5^i» c i ?:jglj|-r2.. 

[ 0 0 4 1 ] j^- \'B±Kmm.Tmm'S:^mit-ricm 
ma^m^v^m^ (m&trma<os^o nm) ©a 



(5) i^20 03-77 122 

8 

[ 0 0 4 2 ] C <miSkifi h . SS1^0«Sie[»liM1Sl©/c 
«){c». #NfiBrt4Tift^©^ll3&i. 3nmfei±. a*b< 

[00431 [*fi60!l 2 ] a<f ®*t»*ffit>r*fieM4T 

[0 04 4] c©<i:^«:L-cfPS!iL)tSiSfi8a 
feMi«S<*©. #^S6ttTi6®tm, T«!!Jl©teS«Jg. U 
fiaE:^Hc. ftStfcS. CoCr Ptfittt4B©hc 

p (002) Ep«ffi!©n !»4'>i'i!;-:/©i^ffi^A © 
..^iBA/cfc©^*^. :fe*5, Ite?©/c4?). bcc^ii 
4W-r-5Ta*A:»C r *#Slt4Ti6®i LfcSffiiSaE^ 
i^JK(t©»ii«S«{coi,»t:fe^uyt, 
[0045] 
[*1] 







Hc(Oe) 




A 0SO (St) 


Ru 


h c pfllifi 


3020 


0.99 


5. 1 


Re 


3430 


0. 95 


4. 8 


Os 


2980 


0. 92 


5.9 


Ti 


2440 


0.89 


7.2 


Ru-209flr 


3310 


0.98 


4.3 


Ti-1036Cr 


2560 


0.91 


7. 0 


Ta 


b c clffifi 


820 


0. 22 


22.9 


Cr 


590 


0.35 


19.3 



[0 04 6] ^flSHttTift^tLrh c p«@*fe-PS« 
tm*ffl<,>fclii^«:«. b c cKJg^rWrSTa^C r 

Srtt?© (002) ffii5fnl14*S5SC>C i3&st>*^4. 

[0047] [||St0«3 ] a*©*m*ffit>-ci^- F» 

fc. j5c*j. He©iSi<l*5 nmiL-. Jg/?5nm© 

R u ^mmnm t Lfcj^©^^». iii6«»f i 



[0 04 8]a2«. C©<l:^{cUTf^t^:fcSiSfia» 
:^Hc. :ftms. aof. CoCrPt«ttJi©hcp 

(002) mmifruo uv^i^^^ti- :/©^fiiin a e . , 

*®*/c*>©-e*^, J&te. Jt$S©fc8«). b c c«jS^& 

tE^Ji*©l¥ffite*«:-:)l, »-c t>S^ L/fc. 
[0049] 
[*21 
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RcCOe) 


^SH: S 


A 6 50 (M) 


Cu 




2780 


0, 89 


4. 3 


Au 




2990 


0,92 


5.9 


Pd 




3120 


0.98 


4.9 


Pt 


f c c«|^ 


3020 


0.99 


5.1 


Ir 




3350 


0.88 


6.8 


Cu-lOXAu 




28B0 


0.90 


5-3 


Ni-15«Fe-30%ai 




3070 


0.93 


6.6 


Ta 


b c 


2310 


0.57 


11.5 


Cr 




1270 


0.36 


18.9 



[0 0 5 0] '>-K®iL/-cf cc1tJi«^>-5Sst^^^ ' 

%fflV»A:«^{CW. b cc«^S?:^>-:)Ta•?'C^*^^- 
FBiL■CfiefflL/CJ»^«:Jt'>t. mtfjHc. mfnm 

•cay (002) ffiieiSj14*J!Si.»c i*J*>*>-5. 

[005 1 ] [|gS6W4 ] e^©t*if4€:ffll,»-r|ffiM4ie 
^Wmm^W^bn m-CfSM.V. -eoitcM/SS nm© 

[0 0 5 2]*3«. COi^KUrf^L/cSiEfiaEm* 



<DigS«jS. «fiaS*H c . nm.itS. RZf. c o c r p 
tSSfSIBOhc p (0 0 2) E@*f«©o?'+>e/*- 

[0053] 
C^S] 







He (Ob) 




A 9 50 iA) 


Nb 


b c c fftifi 


3350 


0.97 


4.0 


Ta 


34 LO 


0. 98 


4. 1 


ilo 


3210 


0.94 


4. 9 


¥ 


3600 


0. 98 


3. 8 


Ni-209(P 




3380 


0, 99 


4. 6 


Cu 


f c c49|]ic • 


2110 


0. 55 


9. 8 


Ru 


h c pflllft 


850 


0.21 


15.2 



[0054] ^m^mf^mmmic b c cm^m&mi>it 

T*;U7 T xfltJS* t>ottl4*fflc»fc«^K:«. fee 

fiStBttjH c . RcjfftMit s ©c»-r*i«:*j(,»t: 

n-CteO. fiSttJBSrtr© (0 0 2) ffiiBl6ltt**5St.»C 
[0055] 

^^eattTiftll*/N^Sffi3t« (hep) ©ie^jS;§rW 

{c. M'C>i£:« (fee) (om^mmim-ri^tMt 

^ip^U?,u~ VmiWt»i>CttOtc<D-c[ Tift® 
[0056] E(C. HSOTSPK:, W'Cs^ir^ (be 



[0057] C ©J: ^ ?c?fBatttf raB«:»ffl-r C i 

40 mm(Dwimfim'm] 

mi] :^^<Dmm.m^iEMm»<o i <o^m<Dmf& 

[^2] :ifc%^©Sii:GS§vS^^{|:©flk©^«6^©W^ 
«SiWr ■5/cJ!{>©H-C*.5. 

ms] xmMtfimici*)^ii>tcCoCT p tmmm<D 

hep (002) ffi©P'5'+>i'*-:/©¥ffi*iA0,o 

«i<b^i£T%s©ieii9^©n^^s%^-ri/cit>©s-c 

[lf#©iJil«] 
so 1 ^NSIiSf^ 



(7) 



11 



2 ^mms^mmm 

4 ^^{^TttJl 



*5 m^m 

. 6 

7 «(4:?B^S 



12 



imi] 



^7 

^5 
.4 

^3 



25 



20 



H 15 



«> 10 



10 20 30 40 



50 
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